Smoking history and epidermal growth factor receptor expression as predictors of survival benefit from erlotinib for patients with non-small-cell lung cancer in the National Cancer Institute of Canada Clinical Trials Group study BR.21.
Erlotinib is an oral, reversible inhibitor of the HER1/epidermal growth factor receptor (EGFR) tyrosine kinase. A survival advantage for erlotinib compared with placebo was demonstrated in the National Cancer Institute of Canada Clinical Trials Group study BR.21, a randomized double-blind study of 731 patients with advanced-stage non-small-cell lung cancer. In this retrospective, exploratory investigation, univariate and multivariate analyses of survival of the 311 patients with available EGFR status by immunohistochemistry and known smoking history were performed to determine which factor might be more important for predicting clinical outcome. A marginally significant interaction was observed between smoking history and treatment (P = 0.054). The hazard ratios (HRs) were 0.42 among never-smokers and 0.87 for smokers, indicating that erlotinib was beneficial in both subsets but more effective in patients who had never smoked. The HRs for patients with EGFR-positive and EGFR-negative tumors were 0.65 and 0.83, respectively; however, the interaction between EGFR status and treatment was not significant in univariate or multivariate analyses. Patients with EGFR-positive tumors who never smoked had the greatest survival benefit from erlotinib relative to placebo (HR, 0.28; P = 0.0007). These data suggest that never-smokers and patients with EGFR-positive tumors might experience an enhanced benefit from erlotinib compared with placebo but that smoking history might be more predictive of survival benefit than EGFR expression. Subset analyses of ever-smokers revealed significant survival advantages for men and patients with squamous cell histology. Male ever-smokers with squamous cell non-small-cell lung cancer derived a significant survival benefit from erlotinib (HR, 0.66; P = 0.015) despite a very low tumor response rate.